Postnatal diisopropylfluorophosphate enhances conditioned vigilance in adult BALB/c and C57BL/6 mice and alters expression of acetylcholinesterase splice variants.
The long-term effects of postnatal exposure to an organophosphate substance diisopropylfluorophosphate (DFP) were examined on fear conditioning in adult mice. Immediate and long-term changes in the expression of synaptic acetylcholinesterase (AChE-S) and readthrough acetylcholinesterase (AChE-R) transcripts were explored, in view of reports relating expression of these splice variants to stress and anxiety. BALB/c and C57BL/6 mice were injected daily, on postnatal days 4-10, with 1 mg/kg of DFP or saline and tested as adults for cued and contextual freezing and scanning. Real-time PCR was used to investigate expression of the rare AChE-R and AChE-S mRNA postnatally and in fear-conditioned adults. DFP-pretreated male mice showed increased conditioned cued scanning and both male and female DFP-treated mice showed enhanced contextual scanning. DFP abolished the stress-induced increase in AChE transcript expression in BALB/c but not in C57BL/6 mice. A significant correlation was found between expression of AChE-S and AChE-R transcripts in the hippocampus and scanning behavior, but this was apparently unrelated to DFP treatment. The enhanced conditioned scanning in adults, following postnatal exposure to DFP, suggests long-term effects on the risk for anxiety disorders. The altered expression of AChE splice variant transcripts in the two strains did not account for the behavioral deficits, which were observed in both BALB/c and C57BL/6 strains.